In this work, we introduced the iterative scheme for finite family of nonexpansive mappings defined by S. Suantai [1]. Then we prove strong convergence of algorithm 1.1 and solving a common solution of a hierarchical problem and fixed point problems of finite family of nonexpansive mappings.
Introduction
Let H be a real Hilbert space with inner product ·, · and norm · , respectively. Let C be a nonempty closed convex subset of H . The hierarchical problem is of findingx ∈ F ix(T ) such that
where S, T are two nonexpansive mappings and F ix(T ) is the set of fixed points of T .Recently, this problem has been studied by many authors (see, [2] - [15] ). Now, we briefly recall some historic results which relate to the problem (1) . For solving the problem (1), in 2006, Moudafi and Mainge [4] first introduced an implicit iterative algorithm:
s = sQ(x t,s ) + (1 − s)[tS(x t,s ) + (1 − t)T (x t,s )]
and proved that the net {x t,s } defined by (1.2) strongly converges to x t as s → 0,where x t satisfies x t =proj F ix(Pt) Q(x t ), where P t :C → C is a mappinq defined by P t (x) = tS(x) + (1 − t)T (x), ∀x ∈ C, t ∈ (0, 1), or, equivalently, x t is the unique solution of the quasi-variational inequality:
where the normal cone to F ix(P t ), N F ix(Pt) is defined as follows:
Moreover, as t → 0, the net {x t } in turn weakly converges to the unique solution x ∞ of the fixed point equation x ∞ = proj Ω Q(x ∞ ) or, equivalently, x ∞ is the unique solution of the variational inequality:
be a finite family of nonexpansive mappings of C into itself. For each n ∈ N, and j = 1, 2, ..., N, let α
We define the mapping S n : C → C as follow:
Algorithm 1.1 Let C be a nonempty closed convex subset of a real Hilbert space H and let T be an nonexpansive mapping and {T
be a finite family of nonexpansive mapping of C into itself. Let f : C → C be a contraction with coefficient γ ∈ [0, 1). For any x 0 ∈ C, let x n be the sequence generated by
where {α n }, {β n } are two real numbers in (0, 1) and S n is the S − mapping defined by (3) . 
where {α n }, {β n } are two real numbers in (0, 1) and W n is the W − mapping.
Preliminary
Let C be a nonempty closed convex subset of a real Hilbert space H. Recall that a mapping f : C −→ C is said to be contractive if there exists a constant γ ∈ (0, 1) such that
Forward, we use F ix(T ) to denote the fixed points set of T , that is F ix(T ) = {x ∈ C : T x = x}. From 1 a general hierarchical problem of findingx ∈ F ix(T ) such that for any n ≥ 1,
where S n is the S − mapping defined by (3) below and T is a nonexpansive mapping.
be a finite family of nonexpansive mappings of C into itself. For each j = 1, 2, . . . , N, let
We define the mapping S : C → C as follows:
Lemma 2.2 [1] Let C be a nonempty closed convex subset of a strictly convex Banach space. Let
be a finite family of nonexpansive mappings of C into itself with
be a finite family of nonexpansive mappings of C into itself and for each n ∈ N and {1, 2, . . . , N}. Let α
Lemma 2.4 (Opial's theorem[18]) A real Hilbert space H satisfies Opial's condition, i.e, for any sequence {x n } ⊂ H with x n
x, the inequality
Lemma 2.5 [17] Let C be a nonempty closed convex subset of a real Hilbert and T : C → C be a nonexpansive mapping. Then T is demi-closed on C,i.e.,if x
n x ∈ C and x n − T x n → 0, then x = T x.
Lemma 2.6 Assume {a n } is a sequence of nonnegative real numbers such that
where {γ n } is a sequence in (0,1) and {δ n }, {η n } are two sequences such that
Then lim n→∞ a n = 0.
Results and Discussion
In this section, we prove strong convergence of algorithm 1.1 and solving a common solution of a hierarchical problem and fixed point problems of finite family of nonexpansive mappings.
Theorem 3.1 Let C be a nonempty closed convex subset of a real Hilbert space H and
be a finite family of nonexpansive mappings of C into itself which
Let f : C → C be a contraction with coefficient γ ∈ (0, 1). Assume that the set Ω of solutions of the hierarchical problem (2.3) is nonempty. Let {α n }, {β n } are two real numbers in (0, 1) and {x n } be the sequence generated by (6) . Assume that the sequence {x n } is bounded and 
Proof For each n ≥ 0, we set y n = β n f (x n ) + (1 − β n )x n then we have
It follow that,
From 4, we have
Then we obtain,
From (3) since T i and U n,i are nonexpansive, we have
So that,
where M is a constant such that
We see that
From (3) we note that
By definition of S n for k ∈ {2, 3, 4, ..., N}, we have
By (12), we obtain that for each n ∈ N,
This together with the condition (4), we obtain
It follows that
By (11) and (12), we immediately conclude that
Since
Hence we get lim n→∞ y n − T y n = 0.
Sine the sequence {x n } and {y n } are also bounded. Thus there exists a subsequence of {y n }, which is still denoted by {y n i } which converges weakly to a pointx ∈ H. Therefore, x ∈ F ix(T ) by (4), we observe that 
